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Because of their frequent use in this document, the defini-
tions of a mine and mill are included here for purposes of
recommending subcategorization and effluent 1limitations
guidelines and standards:

Mine

"A mine is an area of land upon which or under which
minerals or metal ores are extracted from natural deposits
in_the earth by any means or methods. A mine includes e
total area _upon which such activities occur or where such
activities disturb the natural land surface. A mine shall
also include land affected b such ancillary operations
whlch disturb the natural land surface, and any adijacent

he use of which is incidental to any such activities;
all lands affected by the construction of new roads or <+he
improvement oOr use or existing roads to gain access to the
site of such activities and for haulage and excavations,
workings, impoundments, dams, ventilation shafts, drainage
tunnels, entryways, refuse banks, dumps, StOCkplleS,
overburden piles, sp01l banks, culm banks, tailings, holes
ox depressions, repair areas, storage areas, and other areas
upon which are sited structures, facilities, or other
property or materials on the surface, resulting from or
incident to such activities.®

Mill

"A mill is a preparation facility within which the mineral
or metal ore is cleaned, concentrated or otherwise processed
prior to shipping to the consumer, refiner, smelter or
manufacturer. This includes such operations as crushing,
qundlng, washing, drying, sintering, briquetting, pelletiz-
ing, nodulizing, leaching, and/or concentration by gravity
separation, magnetic separation, flotation or other means.
A mill dincludes all ancillary operations and structures
necessary for the cleaning, concentrating or other process-
ing of the mineral or metal ore such as ore and gangue
storage areas, and loading facilities.nw

Examination of the metal ore categories covered in this
document indicates that ores of 23 separate metals {counting
the rare earths as a single metal) are represented. Two
materials are treated in two places in this document: (1)
vanadium ore is considered as a source of ferroalloy metals
(SIC 1061) and also in conjunction with uranium/vanadium
extraction under NRC licensing surveillance (SIC 1094); and
(2) monazite, listed as a SIC 1099 mineral because it is a
source of rare-earth elements, also serves as an ore of a
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Mine Water

The wagte water situation evident in the mining segment of
the ore mining and dressing industry 18 unlike that
encountered in most other industries. Usually, most
industries (such as the milling segment of this industry)
utilize water in the specific processes they employ. This
water frequently becomes contaminated during the process and
must be treated prior to discharge. 1In the mining segment,
process water is not normally utilized in the actual mining
of ores and is present only in placer operations operating
by gravity methods, in hydraulic mining, and in dust
cantrol. Water is a natural feature that interferes with
mining activities, It enters mines by ground-water

infiltration and surface runcff and comes into contact with

materials in the host rock, ore, and overburden. The mine

water then reguires treatment depending on its quality
gefore it can be safelv discharged into the surface drainage
wetwork, Generally, mining operations control surface
unoff through the use of diversion ditching, and grading to

2arevent, as much as possible, excess water from entering the
forking area., The gquantity of water from an ore mine thus
is unrelated, or only indirectly related, to production
Juantities, Therefore, raw waste loadings are expressed in
terms of concentration rather than units of production in
che ore categories discussed in Section IV.

{n addition to handling and treating often massive volumes
af mine drainage during active mining operations, metal ore
mine operators are faced with the same problems during
startup, idle periods, and shutdown. Water handling
problems are generally minor during initial startup of a new
anderground mining operation. These problems may increase
ras the mine is expanded and developed and may continue after
111 mining operations have ceased. The 1long-term drainage
‘rom tailing disposal also presents long-term potential
roblems., Surface mines, on the other hand, are somewhat
ore predictable and less permanent in their production of
1ine drainage period. Water handling within a surface mine
.5 fairly uniform throughout the life of the mine. It is
iighly dependent upon precipitation patterns and
wrecautionary methods employed, such as the use of diversion
dtches, burial of toxic materials, and concurrent regrading
‘nd revegetation.

jecause mine drainage does not necessarily cease with mine
‘losure, a decision must be made as to the point at which a
~ine operator has fulfilled his obligations and
:esponsibilities for a particular mine site. This point
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adjustment and settling, granular-media filtration, etc.). These
unit process costs were added to yield total cost at each
treatment level. After confirming the reasonableness of this
methodology by comparing EPA cost estimates with treatment system
costs supplied by the industry, the Agency evaluated the economic
impacts of these costs, '

After coﬁsidering these factors, EPA identified various control
and _treatment technolbgies as BAT and . NSPS. The ropose
requlation, however does not require the installation oE any
particular technology or limit the choices of technologies that
may be used in specific situations. Rather tt  requires

chievement of effluent limjtations that represent the proper

sion, _construction, . and operation of these or egquivalent

technologies.

The effluent limitations for org mining and dressing BAT and NSPS
are expressed in concentrations (e.g., milligrams of pollutant
liter of wastewater) rather than lcadin er unit(s}) of

roduction (e.q., kg of pollutant per me: :

Eggausg correlating units of production and wastewater discharged

by mipes and mills was not possible for this category. The

reasons are: _

1. The quantity of mine water discharged varies considerably
ra

from mine to mine and is influenced by Lo climat
geology (affecting infiltration rates) and EEE Egntigﬁgﬁs éaﬁﬁﬁe
of water jnfiltratjon regardless of production rates, Mine water
may.. be generated and required o be treated and discharged eyen
if productien is reduced or terminated.

2. Consistent water use and loss relationships for ore mills
could not be derived from facility to facility within a
subcategory because of wide variations in application of specific
processes. The subtle differences in ore mineralogy and process
development may require the use of differing amounts of water and
process reagents but do not necessarily require different
wastewater treatment technology{ies),

i

&

The Agency is not promulgating pretreatment standards because it
dees not know of any existing facilities that discharge to POTWs
or any that are planned.

Data Gathering Efforts

Data gathering for the ore mining and dressing industry included
an extensive collect;on of information:

1. Screening and verification sampling and analysis
programs :

2. Engineering cost site visgits
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chemical means to yield recoveries of over 99 percent. The price
of platinum as quoted recently (15 September 1981) on the spot
market was $475 per 31.1 grams () troy ounce) (Reference 9).

Molybdenum

Production of molybdenum has been, genérally, increasing over the
past 30 years as illustrated below (References 5, 7, 15, 16, 17):

Production
Year ‘ Metric Tons Short Tons
1949 16,222 : 11,265
1953 ’ 25,973 28,622
1958 18,634 © 20,535
1962 o 23,250 25,622
1968 ‘ 42,423 46,750
1974 51,000 - 56,C00
1977 55,484 61,204
1979 65,302 71,984

Since 1974 significant exploration and development has taken
place, and production is expected to increase at a higher rate.
Production figures are not available yet, but several new opera~
tions have begun since 1976, and a number of mines and mills are
in the planning and development stages. ‘ :

s shown in Table JII-]15, there are six mines involved with
mﬂmmwwmw 8 three ve
: Y. Ihe three producing mines are: one open-
pit _in New Mexico, an ' underground and & comblned.  open-— .
pitsunderground in  Colorado. One Colorado operation recovers
secondary products .of tungsten and tin. ' .

The two Colorado mines discharge to surface waters; one by way of
R mill water treatment svstem, the other by way of separate

kreatment. The New Mexico mine has no discharge because
groundwater is not encountered. , -

All -three active mines are associated with flotation mills which -
are described in Table I1I1-16." The New Mexico facility treats
mill water for discharge by primary and secondary - settling ({two
tailings and one settling pond), and aeration for cyanide.
removal. They are currently experimenting with hydrogen peroxide
for cyanide oxidation. The underground/cpen-pit Colorade opera-
tion uses a complex treatment system including settling, recycle,
ion exchange, electrocoagulation flotation, alkaline chlorination
and mixed-media filtration. The second Colorado mill accomp-—
lishes no discharge by total recycle. ,
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TABLE INL-15 PROFILE OF MOLYBDENUM MINES

YEAR STATUS ANNUAL WASTEWATER DAli.YG

ATION | DPENED PRODUCTION TREATMENT | piscHarge | DISCHARGE

mine | “GEATON | S rigin oF PRODUCT | (metric tons* JAiday TECHNOLOGIES |  mETHOD | VOLUME
facility] | OPERATION of are mined) USED ’ tm3 1)
S e L e e |
6101 NM 1822 A’ Mg ore 8,700,000 op Nooe Nons o
6102 co 1922 A Ma, W, Sn ore 14,000,000 UG and OP Fo mill trestment 38x 103
. . ’ system
$103 co 9718 - a iz ore 2.200,000 uG Settling; Hocevlants, To surface 2.1 x 103
aeration N
6110 L 1983 1. up "Mo ore 6.8 x 106 oP To mil} Nene o
% {expected) {capacity} tailmg pond
1T AK unk EXP Mo ore Rz © unk unk unk na
6115 €0 1 unk 1 {old Mo ore ug na None To surface na
Pb/Zn) EXP

6165 - i 1980 up Mo are oP unk None Nons - o

*To convart 1o annual short tons, multiply vahes shown by 1.10231

1To convart to daily gallons, muftiply valuss shown by 264,173 ’ ' ’

Status code: A — active; | ~ inactive; $ —ressanal; UD — under development; EXP — explaration underway
“*These ferroafioy operations sre not iriclugded in the current subeatagorization sch as shown in Table 111,




SECTION VIII
CONTROL AND TREATMENT TECHNOLOGY

This section discusses the techniques for pollution abatement
applicable to the ore mining and milling industry. General
categories of techniques are: in-process control, end-of-pipe
treatment, and. best management. practices. The current or poten-
tial 0se. of each technology in this and similar industries and
the effectiveness of each are discussed.

Selection of the optimal control

. : - ; & 1
factors: -
1. Large volumes of mine water and mill wastewater must __be
controlled and tre 3. In_the case of mine water. the

and treatment technolog for

{ cated. e

operator often has little control over the volume of water

generated except for diversion of runoff from surface mine
aS. ! )

2. Seasonal and daily variations in the amount and charac-

teristics of wmine water are influenced by precipitation,

runoff, and underground water contributions. '

L)

3. There are differences in wastekater composition‘ and
treatability caused by ore mineralogy, processing
techniques, and reagents used in the mill process,

4. Geographic location, topography, and climatic conditions
e water to be handled, treatment

eIften influence the amouni
and control strategies, and economics.

5. Pilot plant testing and acquisition of empirical data
may be necessary to determine appropriate treatment
technologies for the specific site,

6., The avallability of energy, equipment, and time to
install the equipment must be considered. Selection of BAT
by mid-~1980 will give the industry three years to implement
the technology.

IN-PROCESS CONTROL TECHNOLOGY

This section discusses process changes available to existing
mills te improve the quality or reduce the quantity of wastewater
discharged from mills. The techniques are process changes within
existing mills. .

Control of Cyanide

Cyanide is a commonly used mill process reagent, used in froth
flotation as a depressant and in cyanidation for leaching.
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Recycle of spilled reagent can also be an advantage. At Mill
3101, the occurrence of spills and overflow from flotation cells
results from the milling of a higher grade ore than the reagent
dosage is optimized for. A system has been implemented  to
collect spills and return them to the flotation circuit. This
control practice not only improves the quality of treated waste-
water, but the percentages of metals recovered as well.

Use of Mine Water as Makeup in the Mill

A large number of mine/mill operations use mine drainage as
makeup in the mill (e.g., 4103, 4104, 4105, 3101, 3102, -3103,
3104, 3105, 3106, 3108, 3110, 3113, 3118, 3119, 3122, 3123, 3126,
3127, 3138, 3142, 6102, 6104, 9402, and 9445). In some
instances, the entire process water requirement of the mill is
obtained from mine drainage. ‘ :

From a wastewater treatment aspect for facilities allowed to
discharge, a great advantage is gained by this practice. First,
this practice either eliminates the requirement for a mine water
treatment system or greatly reduces the volume of wastewater
discharged to a single system. As discussed previously, reducing
the volume of wastewater flow to an existing treatment system can
be an effective means of enhancing the capabilities of that sys-—
tem. Second, in situations where mine water contains relatively
high concentrations of soluble metals, its use in the mill pro-
vides a more effective means for the removal of these metals than
could generally be attained by treatment of the mine water alone.
This is due to reduced metals solubility in the alkaline condi-
tions maintained in flotation and most mill circuits. " Therefore,
use of mine water as makeup in a mill can be considered a control
practice which improves the quality of mine and mill treated
wastewater.

Zechnigues for Reduction of Wastewater Volume
111] i may be reduced

Pollutant discharges from mining and milling sites may be reduced
by limiting the total volume of discharge, as well as by reducing
pollutant concentrations in the wastestream. Volumeg o mine
discharges are not, in general, amenable to control, except inso-
far as the mine water may be used as input to the milling process
in place of water from other sources. Techniques for reducing
discharges of mill wastewater include limiting water use, exclud-
ing incidental water from the waste stream, recycle of process

water, and impoundment with water lost to evaporation or trapped
in the interstitial voids in the tailings. '

In most of the industry, water use should be reduced to the
extent practical, because of the existing incentives for doing so
(i.e., the high costs "of pumping the" high volumes of water
required, limited water availability, and the cost of water
treatment facilities). 1Incidental water enters the waste stream
directly through precipitation and through the resulting runoff
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influent to tailing and settling ponds. i e

the water-treatment facilities are subject to recipitation

inputs which, due to large surface areas, may amount to substan-

tial volumes of water. Runoff Influxes are often mwany — Ctimes

larger, however,  and may be controlled T6 a great extent by
i i i d__(where appropriate conduits, Runoff

diversion exists at many sites and is under development at
others. ‘

Complete Recyqle - Zero Discharge .

Mill Water

Recycle of process water 1is currently practiced where it is
necessary due to water shortage, where it is economically
advantageous because of high make-up water costs, or the cost to
treat and discharge. Some degree of recycle is accomplished at
many ore mills, either by reclamation of water at the mill or by
the: return of decant water to the mill from the tailing pond or
secondary impoundments., The benefits of recycle in pollution
abatement are manifold and frequently are economic as well as
environmental. By reducing the volume of discharge, recycle may
not only reduce the gross pollutant load, but also allow the
employment of abatement practices which would be uneconomical on
the full waste stream. Further, by allowing concentrations to
increase in some instances, the chances for recovery of certain
waste components to offset treatment cost--or, even, achieve
profitability--are substantially improved. 1In addition, costs of
pretreatment of process water~-and, in some instances, reagent
use-—-may be reduced. :

Recycle of mill water almost always requires some treatment of
water prior to its reuse. However, this most often entails only
- the removal of solids in a thickener or tailing pond. This is
the case for physical processing mills, where chemical ' water
quality is of minor importance, and the practice of recycle is
always technically feasible for such operations. '

In flotation mills, chemical interactions play an important part
in recovery, and recycled water may, in some instances, pose
problems. The cause of these problems, manifested as decreased
recoveries or decreased product purity, varies and is not, in
general, well-known, being attributed at various sites and times
to circulating reagent buildup, inorganic salts  in recycled
water, or reagent decomposition products. In general, plants
practicing bulk flotation on sulfide ores achieve a high degree
of recycle of process waters with minimal difficulty or process

modification. Complex selective flotation schemes can pose more
difficulty, and a fair amount of work may be necessary to achieve
high recovery with extensive recycle in some circuits. Problems

of achieving successful recycle operation in such a mill may  be
substantially alleviated by the recycle of specific process
streams within the mill, thus minimizing reagent crossover and
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/Molybdenum Mine/Mill 6102

This facility is located in Colorado and employs both open pit
and underground mining methods. Approximately 14,000,000 metric
tons (15,400,000 short tons) of ore containing molybdenum, tungs-
ten, and tin are processed each year. The ore is beneficiated at
the site by a combination of flotation, gravity separation, and
magnetic separation methods to produce concentrates of molybde-
num, tungsten, and tin,.

A dally average of 3,800 cubic meters (1 million gallons) of mine
water is pumped from the underground workings to the mill tailing
ponds. Three tailing ponds receive the mill tailings discharge,
and most of the clarified effluent is recycled to the mil}. The
system of tailing ponds, impoundment, and extensive recycle has.-
been used to achieve zero discharge throughout most of the year.
Heavy snowmelts flowing to the treatment system have necessitated

a . discharge during the spring of most years. X v
diversion works have been installed reduce spri

‘volume. The treatment system includes ion exchange for
molybdenum removal, electrocoagulation flotation removal of heavy
metals, alkaline chlorination for the destruction of cyanide, and
mixed media filtration. A continuous bleed through this
treatment system will replace the previous seasonal discharge to
limit the required capacity and, thus, the capital costs. _

Full scale operation of the treatment system described above was
fnitiated during July 1978. This treatment system is designed to
treat 7.6 cubic meters (2,000 gallons) per minute; however, at
the date of sampling, the system had been operated at only 3.8
cubic meters - (1,000 gallons) per minute. The following
discussion of this treatment system reflects its performance -
during the first four months of its operation.

C//ﬂ;a‘— )4 /%/./7 é

The treatment facility houses all the aforementioned unit pro-
cesses and is located below the series of tailing ponds. Feed
for the system iz a bleed stream from a final settling pond whose
characteristics are presented in Table VIII-60.

The wastewater is treated first in an ion exchange unit (pulsed
bed, counter-flow type) to remove molybdenum. This ion exchange
unit uses a weak-~base amine-type anion exchange resin for optimum
mo lybdenum adsorption. The influent is acigified to
approximately pH 3.5, since molybdenum adsorption is reported to
be most efficient at a pH in the vange of 3.0 to 4.0 {Reference
67). Initial results indicate that an influent molybdenum
concentration of 5.6 mg/l is reduced to 1.3 mg/l in the ion
exchange effluent. Molybdenum recovery from  the eluant
‘(backwash) has not been practiced to date. When the system is
~optimized, molybdenum recovery is planned, However, several
problems with the columns (most notably, excessive pressure at
*/flow exceeding 3.8 cubic meters, or 1,000 gallons, per minute)
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have impeded the assessment of the actual treatment capability of
this unit process. '

The ion exchange effluent is treated by electrocoagulation
flotation for removal of heavy metals. This process involves the
formation of a metal hydroxide precipitate (by ‘addition of lime),
which is then conditioned in an electrocoagulation chamber via
contact with hydrogen and oxygen gases, generated by electrol-
ysis. The resulting slurry is mixed with a polymer £flocculant
and floated in an electroflotation basin by small bubbles of
oxygen and hydrogen. The floated material is skimmed off and
discarded. To date, the effluent from this process has been
monitored only for TSS, iron (total), and cyanide. The extent to
which these parameters have been removed by the electrocoagula-
tion flotation process is indicated by the following:

Concentration (mg~/1)}

Influent to Effluent from
ParameterElectrocoagulation Electrocoagulation
TSS 127 65
Fe (Total) 1.8 0.5
Cyanide 0.09 0.04

Total system effluent monitoring data indicate that effective
removal of zlnc and manganese i5 also attained ({(refer to Table
VIII-5D). Efficient dewatering and handling of the sludge which
results from this process have not been optimized and this
problem has not been resolved.

Effluent from the electrocoagulation flotation process is treated
by alkaline chlorination for destruction of cyanide and then
polished by mixed-media filtration prior to final discharge. The
sodium hypochlorite used for the alkaline chlorination is
generated on-site by the electrolysis of sodium. chloride. The
hypochlorite is injected 1into the waste stream prior to the
filtration step. The first four months of data indicate that
influent cyanide 1levels (clear pond bleed) range from less than
0.01 to 0.20 mg/l while the treatment-system effluent
concentrations of cyanide range from less than 0.01 to 0.04 mg/l.
After the treatment plant effluent passes through a final
retention pond (residence time of approximately 2 hours), the
cyanide levels are consistently below 0.01 mg/l. The retention
pond was' added to the system to ensure adequate contact time for
the oxidation reaction to occur. Since the system is still in
the process of optimization, it is expected that dosage levels
for the hypochlorite will be optimized, and that possible
problems with high levels of residual chlorine will be

eliminated.

Mixed-media filtration was incorporated into the treatment scheme
to provide effluent polishing for optimum removal of suspended

\@ solids and metals.
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In spite of difficulties which have been encountered the overall
performance of the treatment system has been good (refer to Table
VIII-&61). Plant personnel report that the effectiveness of the
treatment system at this time has generally exceeded their
expectations based on pilot plant experience.- : '

. Aluminum Ore Subcategory

Open—-pit Mine 5102 is located in Arkansas and extracts bauxite
for metallurgical production of aluminum., Approximately 800,000
metric tons (approximately 1,000,000 short tons) of ore are mined
annually at this site. A bauxite refinery which produces alumina
(A1203) in a variety of forms and which recovers gallium as a
byproduct is located on site, but no wastewater from the refining
operation is contributed te the mine water treatment system,
Bauxite mining at this operation occurs over a large expanse of

land, and several mines may be worked at one time. Because of
the long distance between mine sites, 'several mine water
treatment plants have been constructed. There are three mine

water discharge points averaging 10,900 cubic meters (2.8 million
gallons) per day, 14,100 cubic meters (3.7 million gallons) per
day, and 7,000 cubic meters (1.9 million gallons) per day,
regpectively. The associated wastewater treatment systems
consist of lime addition and settling. Moniteoring data for each
of the discharges are presented in Tables VII1I-62 through VIII-
€4. Each of the three discharges cofisistently meets BPT dally
average  and monthly maximum total suspended solids
concentrations. : '

Mine 5101 is an open pit mine located adjacent to Mine 5102 in
Arkansas. Bauxite is mined at this facility for the production
of metallurgical aluminum. Approximately 900,000 metric tons
(1,000,000 short tons) of ore are mined yearly. The ore is
hauled directly to the refinery. There are presently three
active discharge streams with separate treatment systems employ-
ing similar treatment technologies. Lime addition " and - settling
are used to treat the acid mine drainage of Mine 5101. DPortable,
semi~-portable, and stationary treatment systems are all currently
being used. at this mine. Monitoring data for each of the dis-
charges are presented in Tables VII1I-65 through VIII-67. Each of
the discharges consistently met BPT limitations .for - total sus-
pended solids and aluminum during the monitoring period.

Tungsten Ore Subcategory.
Tungsten Mine/Mill 6104 '

This operation is located in California in mountainous terrain at
elevations of 2,400 to 3,600 meters (8,000 to 11,000 feet). A
complex tungsten, molybdenum, and copper ore is mined at the rate
of 640,000 metric tons (700,000 short tons) per year. A large
volume of mine water, 38,000 m3 (10 million gallons) per day,
flows by gravity from the portal of this underground mine.
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severely short circuited. For this reason, the use of a number
of small ponds in series serves to reduce hydraulic surges,
offset short circuiting and reduce the velocity of flow, thereby
improving .conditions for removal of settleable solids. Also,
some miners use sluice box tailings to construct dikes between
several ponds in series. In passing from one pond to another,
the wastewater must filter through these dikes. This practice

provides very effective removal of settleable sclids in most
instances. '

Multiple-settling pond systems have been used at placer Mines
4114, 4133, 4136, 4138, 4139, 4140, and 4141. Screening devices
to c1ass1fy paydirt prior to washing or sluicing have been used
at placer mines 4133, 4136, 4138, and 414)1. As indicated in
Table VIII-79, all of the placer mines which employ multiple
ponds and screening were capable of producing a treated effluent
having less than 1.0 ml/l/hr of settleable solids. Mine 4142
also employs two ponds in series; however, these ponds were being
short circuited and, as a result, were not as effective as they
could have been.

A report prepared for the State of ‘Alaska, Placer Mining
Wastewater Settling Pond Demonstration Project, confirms that in
theroy and practice, for settling placer mine wastewater
discharges, an effective holding time of four hours of quiescent
settling will reduce settleable solids to below detectable
levels. For a pond to provide the equivalent of four hours
quiescent settling, the pond generally must be designed for a-
holding time of more than four hours.

Control of Mine Drainage

1t_is a desirable Qrwmmww:x_
contaminated in_ a mine because the vclgme to be treated will be
less. Best practice tor mine drainage ggg;;gl result L;gm
eful and smen

gperations. Minan techniques used, water inflltration control,
- surface water control, erosion control, and regrading and
n ed land are all essential considerations when
planning for mine drainage control. In the gast‘ Lhadequate

planning resulted in a signiflgang adverse impact on the epviron-
ment due to mining. In_ many instances, extensive and cgstlv

gontrol programs were necessary.

The types of mining operations (planned or existing) used to
recover metal ores differ in many respects from those of the coal
mining industry. This is important to note when considering the
information available on mine drainage control in these indus-
tries. Mine drainage problems in the coal industry appear to be
more widespread than those in the metal ore mining and dressing
category. This is primarily because of the number of mines
involved, geographic location, age, disturbed area, and geology
of the mined areas. There is an abundance of literature
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describing the problem of mine drainage from both active and
abandoned .coal mines. The discussions which follow present the
limited available information on mine drainage control in metal
ore mines. However, references to practices employed in coal
mining operations which may be applicable to metal ore mining are
also presented,

Water~Infiltration Control

Piversion of water around a mine site to prevent its contact with

possible pollution forming materials is an effective and widely
applied control technigue. Flumes, pipes, ditches, drains, and
dikes are used in varying combinations, depending onh the geolo

v. and hydrology of the mine area. Thig techhique can be

applied to many surface mines and mine waste piles.

Regrading, or recontouring, of some types of surface mines, and
surface waste pile can be used to modify surface runoif, decrease
erosion, and/or prevent infiltration of water into the mine area.
There are many techniques available, but they are Thighly
dependent on the geography and hydreology of the land and the
availability of cover or fill materials.  This practice, along
with the establishment of a stable vegetative cover, is currently
being used experimentally at one eastern metal ore mine to
decrease erosion and stabilize soil on an abandoned waste pile.
Use of regrading techniques at the larger open-pit mines may be
limited only to the disturbed area surrounding the pit or to
stabilization of some steep slopes.

Mine sealing technigues and procedures for sealing boreholes and
fracture zones are more frequently applied to inactive or
abandoned mines. Internal sealing by the placement of barriers
within an underground mine can be used in an active mine with
caution. Mine sealing practices are used either to prevent water
from entering a mine or to promote f£looding of an abandoned mine
to decrease coxidation of pyritic materials. No data on the use
or efficiency of mine sealing technigues in the metal ore mining
and dressing industry were avallable for use in this report.

Control Practices in the Ore Mining and Dressing Industry

Most of the metal-ore mines examined in this report (both
underground and open-pit) practice some measure of mine drainage
control. These practices involve controlled pumping of mine
drainages and application of a variety of treatment technologles,
or use In a mill process. Use of mine water as makeup water in
mill circuits is a desirable management practice and is widely
implemented in this industry. In many areas of the West, water
availability is limited, and water conservation practices are
essential for mine/mill operations. Mine water which has been
adequately treated is suitable for discharge to surface waters,
and this practice is alsc common to this industry.
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% AUTHORIZATION TO DISCH.ARGE UNDER THE
NATIONAL POLLUTANT DISCHARCE ELIMINATION SYSTEM

In compliance with the provisions of the Federal Wator Pollution Contrul Act, as amended,
(33 U.S.C. 1251 et. s0q; the “Act™),

AMAX Inc,

is authorized to discharge from a facility located at CJimax » Colorado,

to recelving waters named East Fork, Ten Mile Creek,

)

in arcordance with effluent limitations, monitoring raquiresnents and other conditiens set forth
in Parts 1, 11, and I1I hereof,

*
This pennit shall become effective on the date of fssuance.
This permit and the authorization to discharge shall expire at midnight, December 31, 1478,

'X’ 1Signedthis B dayof Uscamdn, qx C

)

M__—-
I . onn R. Green
) Regional Administrator
P
N

*
EIl}irr;g‘v”Q_ﬂ‘]"gﬂs after the date of receipt of thi§ permit by the Applicant.
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4 EFFLUCHT LIMITATIONS AND MOMITORING REQUIRLT=%TS {Continued) ‘ C i

- et

4. During the period beginning July 1, 1977, and iesting through December 31, 1978, the permittee is B
g:gzgrizad to discharge from autfal) serial numhor 001, subject to additiona) conditions nf nppt 1y,
on H, .
Such discharges shall be limited and moni tored b the permittee as specified below:
Effluent Characteristic Discharye =1-1iations bt toring heuui- sants
Mass Concentration
Kg/day(1bs/day) Kg/day{ 1bs/day) my/T mg/1 Measurement sample
Szily Avg. Caily Max, Dafly Avg. Daily Max. Froouency Typo(f‘.
Flow « °/Day (MGD) N/A 44028 {11.6)% H/A MR Baily/Continaous 1
] Total Suspended Solids N/A N/A N/A 25 Weekly Grab
H Total Molybdenum 182(400) 454(1,000) N/A N/A Heekly Grab
: Total Iron N/A N/A H/A . 2.0  Honthl Grab
Total Zine WA 21.0 {43.1) nA .5  Siuserly Crib
Tauil Nanganase A 0,4 0.25 1.0 tionthly Grab
Total Cadmium N/A 0.63 (1.4) N/A 0.05  guarterly Grab
Cyanide N/A 1.1 {2.1) N7A ST 0,025 baveery urab
€ob R/A N/A 20 30 Manthly Grab
Fluoride N/A N/A R/A N/A Honthly Grab
Total Copper H/A 2.2 (4.8; /A 0.05 ‘“onthiy frab
TotaT Lead TR 4.4 (5.7 478 0.1 Hoachlv irab
01} and grease shall not exceed 10 we/1 in a single grab sample and shall be monitored ronthly with

3 grab sample,

The pH shall not be less than 6.0 standard units nor greater than 8.5 standard units and shall be
moni tored daily with a grab sample.

There shall be no discharge of fleating so?ids or visible foam in other than trace amounts .

In addition to the above limitations, total annua) discharge of molybdenum shall not exceed
14,075 Kg/yr (31,000 Tbs/yr). :

Samples taken in compliance with the monitoring requirements specified above shall be taken at
the followina location(s): See Part ITT, Section G.

1 lyd ™

o} 3y
40 ¢ afiay

14

{

Y/ Weir, flume or other'accepted instrument or technique,
&/ ~iditional Yiwitations on flow, Fart ill, SecLion i

£%20000-03 -

-
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PART 1 mt
Page 6 of |17
Permit Ho. €0-0000248
B. SCHEDULE OF CCUPLIANCE _
,)é"fff The permiitee shall achieve complisnce with tha effluent Yinita-
tinys ?pecified for discharges in accordance with the following
schedule:

{(2) Interceptor canals shall be completed and operational no
later than the dites indicated in the following schedule:

(I; Chalk Mountain | July 1, 197§
2) East Intercoptor: December 31, 1976
3) Hest Interceptor | July 1, 1976
4) Clinten Intarceptor December 31, 1976
5) A1l other diversions December 31, 1976

(b) Progress reports on the construction and operation of
diversion structures shall be submitted to the permit
issuing authority semi-annually, The first report shall
be due on February 1, 197s.

~—

2. Tallowing completion of the studies required under Part 11,
twtlion A, the permittes shal) submit to the permit {ssuing
2uthority no later than July 1, 1975, an fmplementation plan
for an abatement program designed to achieve the effluent '
limitations specified in this permit for discharge from out-
fall(s) #0071, The imnlementation plan shall consist, of an
outline of intended design, construction and operation, in-
cluding a compliance schedule seiting forth the dates by
uhich_compliance with the effluent T1imitations will be reach~
€d. The compliance schedule shal) include, where appropriate,
-dates to accemplish the following:

(a) completion of prelimirary plans

(b) completion of finat plans

c) award of contract(s)

(d} comm:ncement of construction

e) completion of major construction phases

f)} completion of all construction

g) attainment of operatitnal level nc later than July 1, 1977

Frr o SR P— - =t 210 e o S——— . - e ea - C—
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A MANAGEMENT REQUIREMENTS
1. Chenge in Discharge

Nl discharges authot 2ed kerein shali be cvnsistont with the terms and conditions of this
trermst T deshange of any pollutant ideatified in this rermit more frequently than or
A a bl s seen of What authorized shal) constitute a vinlation of the permit. Any
axtivipated Taoality expansions, production ncrea-os, or pravess modifications which wilt
realt in e, diffewent, or ineressed di ohiwrg s of pollutants must be reporte<t by
submission of a new NPDES application or, if such thongus will not violate the effiuent
handtations spoeifiet in this permit, by notice L the permit Issuing authority of such
changes. bollowing such notice, the permit may be modified to specify and limit any
pullutants not proviously limited, |
-8 Nouncompliance Notification |
) |
i1, for any remon, the peemittee dovs not comply with or will be unable 1o comply-with
auy didly niaxinwem efffuent. timiiation tpecified in this permit, the permittee shall
trovidks the Rezional Administraior ond he State with the following information, in
writing, within five {5} doys of hecoming aware of sueh; condition:

a. A deseriplion of the dischutge and cause of noncompliance; and

B, The jergal of naaenmypliance, includinp exact dates and times; or, if not corrceted,
the warapated Line the noncomylionee s expected Lo continue, and steps bulng
Lk ot L paduee, cliiminate and prevent rocunience of the noncomplying dischurge.,

Fueilitics Gperation

T pepmittoe shall ut all times mak toin In pood working order and operate ns effielntly
e possible alt treatment or contro! incilitics or systems inslalludd or used Ly the pern itte.
tes achin vee complisuer with the dorm: snd conditions of this permit,

4. A.lverse hapuct

The permitioe shall take all sensingtde stel s Lo winimize aiy adverse limpact to navi sl
Waters veswlting from nenvamplivses with any elduent limitations specified i thi.
peoemit, inehinding e pecelanted o o Wlitiona) monitoring as necessary 10 determins s
11 e el nepiet of Je nonemngdyis; dischare,

v o Koew n {See adiddtional requisements under PART LIT)

Ay liversion Jrom ar hypass of Faditie neces wry to aisdaly eomplinnee with the
teeeis e combitions of this perit i poohibited, exeept tie whese tuavoi lahin to Lt
s il 1 or sowvere propeerty g, or 1) where exeeaive storm draiunges or runos
woehb bz o Looiltes mecesery for compliance wish e olfvent nitalion  ang
Bodwtatiee ol e el P pemattee shall Pronptly notify  the e ion:)
N bnneesaton sted el Sede i writh 2o o hosied diverst o 61 by s,

e i, . L v R m———
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PART It

Page 15 of 17
Permit No. CO-00002.18

OTHER RENUIREMENTS (Continued)

¥ ("

1. Reparts required above shell be submitted to the pariies
&ad gddresses noted. in Part I, Section €. 2., of this
periit,

Additional Effiuent Limitatiors

There shall be no c¢ischarge of pollutants into the East Fork
Fagle River, the East Fork Arkanses River or tributaries
thereto from the permittge‘s facility.

Exclusions i

A1) point source discharges carrving runoff or sndwme1t that
are una¥fected by ¢isturbed areas within the permittee’s facil-

ity and contains no process wastewaters shall be excluded from

the effluent 1imitstions and monitoring reguirements of Part I,

N

Disturbed areas shell be defined as the areas disturbed by the
permitize’s operations including, but not limited to areas
from which overburden has been removed, or on which it has
been deposited, ore stockpile areas, milling and auxiliary
facilities, tailinos depisition areas and all other nonpubtic
areas or facilities. SR

. Section A.

Additional Requirements

The peraittee shali maintain and operate all interceptor
ditches and canals and other diversions in accordance with
Part 11, Section A. (3) of this permit.

E. Purge Notification ard Operation

® TR o e e g YR . e e - - —r —

1. The permittee shall notify the permit issuing authority .
3 minimum of twrenty-four {24) hours prior to the initiation
of @ purge fron the tatlings pond., The purge shall he .
necessitated solely From excess water in the system re-
sulting during spring snowmelt. Any other excessive dis-

. N . - e
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